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in a second example appears just as drawn in Mojsisovics’s 
fig- 5-

Two of Klipstein’s examples of L. glaucus have crenulate 
venters like many so-called Arpadites, and they belong to two 
different species. While still smooth on the sides at about 
18 mm. diameter, one has part of the body-chamber and shows 
denticulated first lateral lobes, on the septate part, inside the 
line of involution, so that the umbilicus was only about 33 per 
cent, of the diameter. They are probably immature K lip- 
steinia, but cannot be matched by other named specimens in 
the Collection. Their reference to Lecanites glaucus is 
obviously due to some error.

Goniatites bronnii Klipstein (1843, p. 141, pi. viii, figs. 1 � a-c) 
was included in the synonymy of Ammonites eryx Munster 
by Laube and Mojsisovics, but, as was pointed out in the 
original description, it is characterized by an exceedingly 
fine striation. This is greatly exaggerated in the illustration, 
as are the very faint, periodic constrictions, but the ventral 
area is flattened, as in Lecanites iris, not narrowly rounded as 
in L. glaucus. As there is no difference in the suture-line, 
this form also must be included in the genus Lecanites and not 
in Badiotites, like Ammonites eryx. The umbilicus is reduced 
to only 25 per cent, of the diameter in the only one of Klip­
stein’s four examples which can be the original of his figure ; 
a larger one, of 16-5 mm. diameter, has suffered from cor­
rosion. Goniatites radiatus Klipstein (1843, p. 140, pi. viii, 
figs. 15a-c) is still more involute and almost completely smooth, 
but it has pronounced constrictions and an undoubted median 
saddle in the external lobe. The form is certainly less inflated 
than Mojsisovics’s two specimens identified with G. radiatus 
(pi. xxviii, figs 12-13), and there is no indication of serration 
of the principal lobe. In any case the suture-line has no 
resemblance to that of the true Dinarites, but in view of the 
small size of the examples available, I agree with Mojsisovics 
that it is not impossible that they represent the inner whorls 
of some form of Klipsteinia.

Goniatites dufrenoii Klipstein (1843, p. 142, pi. viii, figs. 
� oa-c), also included in the synonymy of Ammonites eryx by 
Laube and Mojsisovics, has not been recognized in the Collec­
tion. A t least, among the eight specimens thus labelled by 
Klipstein, none agrees with the figure or description, and, in any 
case, the short lateral lobe of the rather distinctive suture­
line is not that of a Lecanites or of Ammonites eryx. The
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largest of the eight specimens mentioned is very evolute and 
has half a whorl of body-chamber at 7 mm. diameter. It 
could belong to Lecanites tenuissimus or Goniatites wissmanni 
Klipstein (non Munster)1 and has only one lobe on the side, 
the umbilical suture following almost immediately on the 
lateral saddle, whereas in Ammonites eryx three saddles are 
visible in side-view. Two of the examples are young G . 
beaumontii and the remaining five are too immature to be 
definitely referred to any one species rather than another.

Lecanites trauthi Johnston (1941) seems to be a transition 
between L. glaucus and Badiotites, at least morphologically ; 
for its suture-line has both lower saddles and shallower lobes, 
while having the same goniatitic outline. From the descrip­
tion and the figures it appears that the faintly sigmoidal ribs 
are broadening towards the venter which they do not seem 
to cross. The venter is stated to be somewhat sharpened, 
though not acute. Comparing L. trauthi with the figure of 
Ammonites eryx in Quenstedt (1849, pi. xviii, fig. 2), we note 
that the ribs of the former do not actually run up to the 
smooth siphonal band which takes the place of a keel in 
Ammonites eryx. Also it may be noted that the original 
of Johnston’s fig. 17 has comparatively coarse ribs on the 
inner whorls, whereas the two examples of figs. 18 and 20 
(both of which have been stated to be the type on pp. 451 and 
455) have more finely ribbed or smooth early volutions.

Before discussing the variations observed in the group of 
Ammonites eryx, it may be mentioned that the genus Badio­
tites Mojsisovics, 1882 (genotype : Ammonites eryx Munster 
1834) was referred by Hyatt (1900) to a separate family 
Badiotitidae, but the inclusion in the same family of the genus 
Doricranites Hyatt (see Part IV, p. 382) seems rather curious, 
as this is neither discoidal nor involute. The development 
of the suture-line, as later shown by Schindewolf (1929), is 
slightly different in the two genera Badiotites and Lecanites, 
though the adult suture-line is almost identical. The 
numerous examples in the Collection show that there is, of 
course, no “  keeled venter,”  as stated in the family diagnosis 
in Hyatt, and as shown in the misleading drawings of Zittel’s 
text-books from 1884 onwards. The appearance of the

1 The true Goniatites wissmanni Munster, as figured by Mojsisovics, 
is probably an immature Klipsteinia. Only Klipstein’s largest example 
resembles L. tenuissimus ; the other two are too small to be definitely 
identified, but one may be a young L. glaucus.
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I t  may have given rise to Klipsteinia on the one hand, and to 
Lecanitids on the other, in addition to groups included in 
Buchitidae and other Trachyceratida. But Lecanites is quite 
unconnected with the American forms attributed to that 
genus by J. P. Smith (see Pseudaplococeras, p. 37), and almost 
equally certainly has nothing to do with “ L .”  sibyllinus and 
L. loczyi Freeh (1903a). The latter was considered by Diener 
to be indeterminable, so Freeh’s facile comparison with 
Lecanites and Ophiceras, both quite different, fails to impress. 
The former species was probably also entirely misinterpreted, 
but the description is inadequate.

It is difficult to see why J. P. Smith (1927a) should have 
called Badiotites one of the least known genera in all the 
Upper Triassic fauna. But I agree with him in considering 
Whiteaves’s assignment of B. ? carlottensis (apparently a 
crushed Haloritid) to the genus Badiotites “  most improbable."

There is no duplicate specimen of Lecanites glancus available 
for sectioning, but a slide of Badiotites eryx was prepared 
and showed a thin siphuncle which had not quite reached the 
venter at 2-5 mm. diameter, much as in a section of Sirenites 
aff. agriodus (Dittmar). The increase in whorl-height is 
Tapid and there are only 10 septa at 12 mm. diameter, the 
first six (on the earlier half) arranged in three conspicuous 
pairs. These are followed by six more pairs on the next 
inner whorl, separated by wide gaps ; but soon after the 
preservation changes from pyrites to brown, opaque calcite, 
so that the innermost whorls (diameter =  12 5  mm.) are 
obscured. The test is abnormally thick even then, and there 
is no sign of any constrictions, so numerous in the young 
Klipsteinia.

f . Family H ER ACLITID AE Diener (19206).

This family was first established as a division Heraclitea 
within the sub-family Dinaritinae of the family Ceratitidae, 
including, besides Heraclites itself, the genus Cyrtopleurites, 
with the sub-genera Hauerites and Acanthinites and, by 
implication, Tibetites. Hyatt (1900) referred Heraclites, Cyrto­
pleurites and Acanthinites to a family Arpaditidae, together 
with part of Mojsisovics’s division Dinaritea (of the sub­
family Dinaritinae), but he separated Tibetites in a distinct 
family, Tibetitidae, with Anatibetites, Paratibetites and 
Hauerites as distinct genera.

6 8
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The family name Heraclitidae was used by Diener (19206, 
1923) and Pakuckas (1928), and was not only attributed to 
Mojsisovics, but it was made to include the Tibetitids, in 
addition to Heraclites and Cyrtopleurites. The introduction, 
by Diener, in 1925, of the family Cyrtopleuritidae, again 
ascribed to Mojsisovics, thus only aggravated the nomencla- 
torial tangle. For since Diener did not even mention the 
genus Heradites, it is impossible to know whether he had 
meant to separate it from the Cyrtopleuritidae, the family 
diagnosis being decidedly against inclusion of Heradites. This 
makes it necessary to justify the present use of the famity 
name.

Heradites is evolute, a normal “  Ceratite ”  in the older 
interpretation, with half a whorl of body-chamber and a 
flattened periphery, after the earlier stages with bicrenate 
venter. Even after the loss of the two rows of clavi, border­
ing the ventral furrow the ventro-lateral rows remain for 
a time, and the siphonal groove may persist, though faint, 
and it is bridged by the costae across the periphery. At 
diameters of between 90 and 210 mm. the ventral area is 
smooth and flattened. Heradites has brachyphyllic or doli- 
chophyllic suture-lines, and, as Diener (1906#) has pointed 
out, the group of H. robustus shows saddles provided with 
deep digitations, imparting to them a very characteristic 
shape, such as is seen in scarcely any other Triassic ammonite. 
In the group of the “ suavicostati,”  the saddles seem to be less 
deeply serrated, but the suture-line of only one species (H. 
poeschli Hauer sp.) has been figured ; it is not strikingly 
different from that of the forms of the robustus group, and there 
is no suggestion of splitting-up of the external saddle, but 
the second lateral saddle is very short in all of them.

In order to understand Mojsisovics’s interpretation of his 
genus Heradites, it ought to be recalled that in 1879(0) he 
included in it not only H. robustus and H. poeschli (Hauer) 
but Ammonites foliaceus Dittmar, and Clydonites quadrangulus 
Hauer. The same four species were listed by Zittel (1884), 
with an unnamed fifth. It would be interesting to know this 
fifth species, for it might explain the statement that the 
saddles of Heradites were entire. Mojsisovics, in 1893, widely 
separated the last two species named, putting Ammonites 
foliaceus in a new genus, Metatirolites, and leaving Clydonites 
quadrangulus in the genus Ceratites (Dinarites), which made 
them members of two different sub-orders, Dinaritida and
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(genotype : A. excelsus Mojsisovics, 1893) which was still cited 
as a sub-genus of Cyrtopleurites, in Mojsisovics’s original 
interpretation, by Diener in 1920(6), although Hyatt had 
adopted it as a distinct genus already in 1900.

In 1923 Diener also described Acanthinites as a separate 
genus, but he then included in it, as a sub-genus, Himavatites 
Diener, 1906a (genotype : H. watsoni Diener, 1906). The 
peripheral aspect of the Timor H. icelteri Diener, described 
at the same time (1923), makes it advisable to regard Himava­
tites also as a distinct genus.

The three genera named have ammonitic suture-lines with 
the characteristic large lateral lobe of the Trachyceratida in 
general. It seems best to keep them separate from both the 
Heraclitidae and the Tibetitidae.

The Collection includes examples of Cyrtopleurites bicrenatus 
(Hauer) from the Mojsisovics Collection (Nos. C. 5729a-*;), 
and of C. freshfieldi Diener from the Tropites Limestone of 
Byans (Nos. C. 28666-7).

When Mojsisovics (1893) first proposed the name Hauerites1�
it was for the group of Cyrtopleurites rarestriatus (Hauer. 
1850) which thus became the type of the sub-genus. Hyatt 
(1900) raised Hauerites to generic rank and significantly 
placed it in the family Tibetitidae, but its subsequent vicissi­
tudes, first in Hyatt & Smith (1905) and then in J. P. Smith 
(1927a, 1932), reveal a complete misunderstanding of
Hauerites. It culminated in Smith’s creation of a family 
Haueritidae, including even Lower Triassic and other unrelated 
elements, calling it a substitute for the family Carnitidae, 
which he rejected although it dates from 1911, and stating that 
the family Haueritidae was not allied to Cyrtopleurites. 
Arabu (1932) adopted Smith’s family, tentatively, and 
apparently, as a leiostracous (Pinacoceratoid) stock, free from 
any taint of contamination by a Trachyceratid group like 
Cyrtopleurites.

The family Haueritidae Smith (1927a) is then rejected in 
favour of Cyrtopleuritidae Diener (1925), and the genotype 
of Hauerites, namely H. rarestriatus (Hauer), is interpreted, 
as by Mojsisovics in 1893, on the evidence of its companion- 
species, H. aeskulapii, which more clearly reveals the affinities 
of the stock. Another form, Cyrtopleurites distefanoi Gem- 
mellaro, also connects directly with Hauerites ; and, as Diener

1 The hypothetical genus Pseudo-Hauerites (Arthaber, 1911) has, 
of course, no standing, as already pointed out by Diener (1915&).
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pointed out repeatedly, the external and internal characters 
of that genus were in favour of close genetic relations with 
Cyrtopleurites. The suture-line is similar to that of Para- 
tibetites and only slightly more complex than that of Drepanites 
Mojsisovics (1893), which may look rather different at first 
sight on account of its Arpaditid earlier stages, but which 
reveals its Trachyceratid relationship with Hauerites in a 
general resemblance in the adult. Drepanites, however, 
develops a rounded body-chamber, not an increasingly 
narrower venter.

H. Family TIB ETITID A E Hyatt (1900).

The genus Tibetites Mojsisovics, 1893 (genotype : T. ryalli 
Mojsisovics, 1896a) was first envisaged as a sub-genus of 
Cyrtopleurites, above discussed, but in 1896 it was described 
as a separate genus, being more or less a Himalayan equivalent 
of the European Cyrtopleurites. The morphological agree­
ment was described as extraordinarily great. The only 
difference, in fact, was said to be in the two rows of ventral 
clavi, or spirally elongated tubercles, which were plain in 
Tibetites, but fringed or notched in Cyrtopleurites. Now if 
this were the only real distinguishing character between the two 
genera, their separation into two distinct families would 
scarcely be justified. But Mojsisovics did not stress the 
differences in the suture-lines, as his sub-genera of Tibetites 
were based less on differences in the suture-lines than on 
morphological differences in the body-chambers.

Now Tibetites has a ceratitic suture-line with entire saddles, 
but the external saddle begins to break up so as to suggest 
the formation of an adventitious saddle. The appearance of 
this lobule in the external saddle of Tibetites, like the splitting- 
up of the same saddle in some Sirenit-ids (Pseudosirenites), 
indeed, was sufficient for Arthaber (1911) to claim affinity of 
these stocks with his heterogeneous family Carnitidae, a 
contention already rejected by Diener. All the same, the 
suture-line of Tibetites is clearly different from that of Hera- 
clites on the one hand, and of Cyrtopleurites on the other.

Anatibetites Mojsisovics, 1896a (genotype : A.kelvini Moj­
sisovics, 1896a) scarcely differs in suture-line from Tibetites 
itself, but it was founded (as a sub-genus) on the ventral 
flattening of the body-chamber. Mojsisovics, in fact, stated 
that in consequence of the loss of the ventral tuberculation
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oxynote shell in the adult and thus resembling each other 
externally as well as internally.

Pterotoceras Welter, 1915 (genotype : P. arthaberi Welter, 
1915) is a more douotful libetitid, not only because its 
suture-line is ceratitic, without the characteristic lobule in 
the external saddle, but because the type is said to be of 
Ladinian age. The inclusion, in the same genus, of the more 
highly ornamented forms of presumably higher horizons, is 
therefore open to question. Diener (19206) thought that 
Pterotoceras and Tibetites, though probably closely related, 
might be traced back to a common root-form with ceratitic 
lobes. In any case, Pterotoceras was the earlier genus because 
it occurred in the Ladinian (?) in Timor, but only appeared 
in Europe at the Carnian-Norian border.

Morphologically, there is little difference between the two 
groups, except that in the earlier P. arthaberi the three rows 
of tubercles disappear before the end of the septate stage, 
whereas in the Feuerkogel forms described by Diener the 
umbilical tubercles become increasingly stronger. P. clarissae 
Diener even shows the median and ventro-lateral rows 
strongly increasing on the body-chamber. The Timor forms, 
described by Diener in 1923, apparently are of the same type. 
But since the suture-line of P. abnorme Diener is not only 
ammonitic but has an adventitious saddle which results from 
subdivision of the external lobe, not the external saddle, there 
cannot be genetic affinity with the presumed Ladinian P. 
arthaberi.

The genus Dimorphotoceras gen. nov. is thus now estab­
lished for Pterotoceras abnorme Diener (1923 p. 212, pi. xv, fig.i) 
from the Norian of Timor, which is a more involute member of 
the group of P. helminae and P. clarissae Diener (19206). Where­
as, in the true Pterotoceras, as here restricted, the ornamentation 
develops from tuberculate to almost smooth, as already 
mentioned, with only the ventral clavi persisting, the new 
genus shows progressive increase of the lateral or umbilical 
tuberculation, or both, to the end. The suture-line also 
differs in having a wide external lobe with a large median 
saddle which in the typical D. abnorme produced adventitious 
saddles. In Tibetites a similar adventitious element appears 
on the external saddle, and the external lobe is narrow and 
small. Since, however, in Paratibetites angustisellatus Moj- 
sisovics, var. posterior Welter, an adventitious saddle is 
developed between the external saddle and the median saddle
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of the external lobe, which itself is producing an adventitious 
offshoot, there seems to be no reason why Dimorphotoceras 
should not also be included in the present family.

The two Sicilian genera, Palicites Gemmellaro, 1904 (geno­
type : P. mojsisovicsi Gemmellaro, 1904) and Mojsisovicsites 
Gemmellaro, 1904 (genotype : M. crassecostatus Gemmellaro, 
1904), are also included in the present family, but show 
specialization in yet different directions. In the former genus, 
both umbilical and ventro-lateral tubercles are retained to 
the body-chamber, but the small ventral rows disappear. 
In Mojsisovicsites, the two ventral and two ventro-lateral 
rows are well marked on the inner whorls, and there are no 
umbilical and no true median tubercles, but the bulges that 
replace the latter may persist even on the almost smooth 
and rounded body-chamber. The suture-lines of both genera 
are ceratitic, but in Palicites the incipient sub-division of the 
external saddle causes a distinct resemblance to the suture­
lines of normal Tibetitids. In Mojsisovicsites the downward 
sweep of the almost effaced second lateral saddle is an unusual 
feature. This genus is well represented in the Collection, 
and its study, on the whole, supports the connection with 
Tibetitids already accepted in Zittel’s ‘ Grundziige ’ (1921), 
after Gemmellaro’s own suggestion. There is no mention 
of these genera in J. P. Smith’s (1913) revision in the second 
English edition.

Diener (1920ft) thought that Palicites could not be separated 
from Anatibetites, but to me the differences in tuberculation 
and whorl-shape are very real, even if we overlook the slight 
difference in the external saddle.

A very doubtful genus is Stikinoceras McLearn, 1930 
(genotype : S. kerri McLearn, 1930) which was based on a 
form with compressed, flattened whorls and a narrow, smooth 
venter with a thread-like keel. Unfortunately the illustration 
is very sketchy, with no sectional outline, and in the descrip­
tion there is at least one obvious error in referring to the first 
row of tubercles as being on the ‘ ‘ umbilical ’ ’ shoulder, 
instead of the ventro-lateral border. Nevertheless, the two 
rows of tubercles on each side of the flattened, smooth venter 
suggested resemblance to Mojsisovicsites and, with McLearn’s 
claim that the two genera Stikinoceras and Mojsisovicsites 
should be referred to the same family, had to be seriously 
considered, however unexpected the comparison. The state­
ment that the suture-line ol Stikinoceras was simple may be
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Grundziige (e.g. 1921), to cover a miscellaneous assortment 
of sub-genera and genera from the Anisian Bukowskites to the 
Norian Heraclites.

Diener’s genus Epiceratites was to a smaller extent a 
similar collective group for forms, mostly dwarfed, which were 
obviously not true Ceratites and, in any case, of Carnian or 
Norian age, but could not conveniently be relegated to any 
one of the genera of the Buchitidae. It is therefore necessary 
to review both the family and the various genera that have 
not yet been attributed to any of the foregoing families.

Buchites itself is very similar to Clionites, especially the 
forms in which the ventral furrow tends to be lo s t; but this 
was not a slow process, gradually affecting the inner as well 
as the outer whorls. On the contrary, while some small 
forms retained the ventral interruption of the costation, others 
developed evenly rounded venters with ribbing continuous 
across, and a still different group of forms acquired slenderer, 
more involute whorls with more narrowly arched peripheries. 
This last type is transitional to the typical forms of Epicera­
tites of the elevatus group, and the peripheral ribs still show 
the characteristic forward projection. In some, indeed, the 
ventral aspect is not unlike that of Badiotites eryx (p. 66), 
with which Freeh (in Freeh & Renz, 1908) had confused even 
the genotype of Buchites, i.e. B. aldrovandii. From these it 
is but a step to forms like Epiceratites kerneri (Mojsisovics), 
which are almost keeled, while others (E. riezingeri Mojsisovics 
sp. of the Norian) have the more trachyceratid aspect of 
Dionites, and seem as out of place in the genus Epiceratites 
as still more doubtful forms of Celtitid appearance.

Two of the forms listed by Diener as Epiceratites were 
transferred by Kutassy (1933) to the genus Metatirolites 
Mojsisovics, 1893 (genotype : M. foliaceus Dittmar, 1866). 
This was stated by Hyatt and Smith to be undoubtedly derived 
from the true Tirolites of the Lower Trias, but to me not even 
the Middle Triassic T. pacificus of the same authors is directly 
connected with Metatirolites. T. pacificus, in fact, was already 
stated in 1934 (Part IV, p. 359) to be probably a Durgaites. 
The genus Metatirolites differs from Epiceratites and Buchites 
chiefly in its wider periphery and more pronounced tuber- 
culation, so that one of the species (M. subpygmaeus Mojsiso­
vics) was even described as possibly a Heraclites.

The genus Eremites Mojsisovics, 1893 (genotype : Trachy- 
ceras orientate Mojsisovics, 1882) includes a second species
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(E. crassitesta Dittmar sp.) that is very similar to Bitchites 
heriberti Diener, but without umbilical nodes, according to a 
specimen from Mojsisovics’s own collection (B.M., No. C. 
5628), a second one (C. 7332) being a young Monophyllites. 
Hyatt included Eremites in the Clydonitinae, but there is 
little resemblance to Clydonites as understood by Mcjsisovics, 
or to Ectolcites, the other two genera in H yatt’s sub-family. 
On the other hand, Clionites haugi MojsisoWcs is another form 
in which Trachyceratid characters have become more or less 
completely effaced, which brings us back to those Clionites- 
like developments of the typical Buchites. Mojsisovics 
himself took Eremites to be a Trachyceratid, which is, of 
course, true, in a general way. This view was echoed by 
Haug (1894), who thought Eremites, like Sandlingites and 
Clydonites, to be an isolated group of no great importance. 
Nevertheless, Eremites is morphologically so different from the 
other two genera just mentioned that it cannot be classed in 
the same family.

The genus Helictites Mojsisovics, 1879a (genotype : Am­
monites geniculatus Hauer, 1855a) was originally made to 
include a group, later (1893) separated as “ Polycyclus ” 
(now Hannaoceras). This is referred to below, under the 
family Choristoceratidae. It is obvious, therefore, that the 
two genera are somewhat similar ; Helictites, however, has 
been restricted to forms differing from Buchites in the presence 
of straight ribs going across the venter without any inter­
ruption or forward projection. The species of Helictites 
described from Timor by Diener (1923) and Pakuckas (1928), 
increase the impression that even now Helictites includes a 
variety of different types that may at some future date be 
further sub-divided. Meanwhile, we include in the genus 
both the magnificent originals of H. alemon Mojsisovics and 
of H. subalemon Diener.

Another group of forms included in the family Buchitidae 
constitute the Norian genus Phormedites Mojsisovics, 1893 
(genotype : P. juvavicus Mojsisovics, 1893), some of the 
species of which show resemblance not only to the forms of 
Epiceratites with almost a keel, but also the carinate stocks 
of the family Thisbitidae. Mojsisovics stressed the intimate 
connection of his second form of Phormedites with Daphnites, 
yet he included the latter as a sub-genus in Arpadites. Diener 
pointed out in 1920(a) that Mojsisovics’s scheme was contra­
dictory ; for Phormedites was still considered to be a sub-genus
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is even tricarinate. The separation of these keeled forms from 
Buchitidae, in which the periphery is smooth or merely 
elevated, is suggested for systematic convenience.

The genus Thisbites Mojsisovics, 1893 (genotype: T. 
agricolae Mojsisovics, 1893) itself is said to be confined to the 
Carnian, but Kutassy (1933) listed at least one species as 
Norian. Many of the Alpine species are dwarfed, but larger 
forms have been described from India and Timor. The 
Trachyceratid aspect of the periphery, with the low keel 
arising or fading out between the two rows of ventro-lateral 
tubercles, the occasional resemblance to Choristoceratids, the 
clydonitic or simple, ceratitic suture-line, all confirm the 
position of Thisbites and its allies in the classification here 
adopted. I do not consider that the Californian form described 
as T. uhligi by J. P. Smith (192ya) has anything to do with 
that Alpine species (represented in the Collection) or 
even the genus Thisbites ; a glance at the periphery and its 
keel alone is sufficient to rouse doubts about the identification. 
Nor is the Japanese T. orientalis Shimizu (1930c) likely to belong 
to that genus. It was described as differing from all other 
species of Thisbites in its much coarser costation, but is too 
badly preserved.

The genus Parathisbites Mojsisovics, 1893 (genotype : P. 
scaphitiformis Hauer sp., 1855a) is based on a form which 
was first included by Mojsisovics in Hungarites, since it is 
not only keeled but has a ceratitic suture-line. In 1893 
Mojsisovics recognized the close affinity between his Para­
thisbites and the genus Phormedites, which has the same 
lateral ornament, and is aptly described as a Parathisbites 
without the keel. The genus is represented by a Hallstatt 
example of the typical P. scaphitiformis, and among the 
species of Thisbites is one from the Tropites Limestone of 
Byans, labelled T. meleagri Mojsisovics, which appears to be 
a Parathisbites. Diener (1906a) thought that the only 
feature of sub-generic importance was the development— in 
Parathisbites— of “ lappets” crossing the ventral keel and 
forming a direct continuation of the lateral ornament. This 
is well shown in Diener’s (1906a) pi. xi, fig. 23b, but not in 22b, 
also compared to the typical P. scaphitiformis ; and in view 
of its prominent keel and narrow umbilicus, I am including 
Thisbites meleagri Mojsisovics in Parathisbites, despite its 
denticulated first lateral lobe.

In the genus Glyphidites Mojsisovics, 1893 (genotype : G.
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docens Mojsisovics, 1893) the Thisbitid keel is serrated and 
the falcoid ribbing is granular, as in Clydonites and Sandlingites. 
This produced a form of striking aspect which apparently has 
never been rediscovered, except in Sicily, whence Gemmellaro 
(1904) recorded an incomplete fragment as G. cf. docens. 
There is no reason to doubt Gemmellaro’s identification.

The rather distinct genus Jellinekites Diener, 1906a (geno- 
type : J. barnardi Diener, 1906a) is based on an extreme, 
tricarinate shell that might be taken to be a Tropitid, for 
reduced suture-lines are known in that family. The reference 
to Dinaritidae, of course, was meaningless and I was inclined 
to think that the comparison to Thisbites and Parathisbites 
was partly prompted by the presence of a short body-chamber, 
a character whose systematic value was much depreciated by 
Diener ten years later (1916&). Yet Jellinekites koveyi 
Diener, which is connected with J. barnardi by an inter­
mediate form, J. saundersi, and especially J. dieneri Pakuckas 
(1928), show such close affinity with Phormedites that any 
resemblance to Tropitids is soon found to be superficial. Even 
Parathisbites includes tuberculate species (P. nodiger Diener 
1906a) which, however, only have one keel. In J. dieneri 
even the median keel is low and there are almost no accom­
panying grooves, while the umbilicus is fairly narrow, yet the 
generic attribution seems beyond doubt.

The Sicilian genus Siculites Gemmellaro, 1904 (genotype :
S. dolomiticus Gemmellaro, 1904) is included here with doubt 
because it was compared to Thisbites already by its author. 
It has a simple, ceratitic suture-line and a slight keel, also 
constrictions, but a narrower umbilicus than the Sicilian 
Thisbites, described by the same author, except, perhaps,
T. bittneri, which also has constrictions on the inner whorls. 
But the spiral striation of S. turgidus makes the reference of 
Siculites to the present family very doubtful.

K. Family NORIDISCITIDAE nov.
This family is established for the single form Noridiscites 

(gen. nov.) viator Mojsisovics sp. (1893, p. 410, pi. cxlii, fig. 2) 
which cannot be placed in any known genus. Its reference 
to a sub-family instead of a full family would therefore serve 
no useful purpose, for this subfamily similarly could not be 
attached to any known larger group. In retaining the 
family, however, in the super-family Trachyceratida, I am 
relying on the typical suture-line, with its deep lateral lobe,
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DISTICHITIDAE

lateral ornamentation between Distichites and Tropites on the 
one hand, and Ectolcites and Arietoceltites on the other, is 
offset by the Norian age of the present family. It is here 
considered possible that Distichitidae arose from a Clionitid 
group, like Californites. There could, of course, be replace­
ment of a keel by a groove, connected perhaps with a thicken­
ing of the test or other mechanical adjustment, and it is not 
of fundamental importance to the structure of the shell as a 
whole. Such a tentative adjustment was tried by Schisto- 
phylloceras among the Rhacophyllitidae of the Lower Lias ; 
and the sudden appearance of a channel within the ventral 
groove of Euhoplites of the Gault probably had a similar 
mechanical explanation. But it cannot be proved that 
the resemblance between Distichites and Tropites is more than 
accidental, that is, that the earlier Tropites gave rise to the 
later Distichites by loss of the keel.

In the genus Distichites Mojsisovics (1893), which has for 
genotype D. megacanthus Mojsisovics, 1893 (although 
Fischer, in 1879, quoted D. celticus as the only species), two 
groups were distinguished, namely, the megacanthus-growp 
and the “ group of Distichites compressi.”  The former was 
considered typical by Diener in 1915(0) ; and the year after, 
he proposed the genus Paradistichites Diener, ig i � e (geno­
type : Distichites ectolcitiformis Diener, 19060) for the second 
group. Perhaps a better example would have been D. 
reynoldsi Diener, which was described as the most conspicuous 
form of the group, being distinguished from all the European 
species by its peculiar ornamentation. The many Timor 
forms of Distichites described by Diener, in 1923, confirm the 
existence of these two separate groups, although they are 
connected by transitions.

Such transitions also occur to the genus Ectolcites Mojsiso­
vics, 1893 (genotype : E. pseudoaries Mojsisovics, 1893) with 
typically undivided costae and a ceratitic suture-line. This 
last feature, however, may not always apply ; for Diener and 
Welter have described forms from the Tropites Limestone of 
Byans and Timor in which the saddles are not entire, as in 
the two Alpine species of Mojsisovics, but distinctly brachy- 
phyllic. Also the external keels in some of the Indian species, 
like E. hollandi Diener, are extremely well formed, unlike 
Mojsisovics’s original forms which have no ventral furrow on 
the inner whorls. Here again, it could be held that Arieto­
celtites Diener (p. 94) is strikingly like some forms included
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in Ectolcites (except the presence of a median keel) and there 
is not even a difference in age.

The examples of Distichites in the Collection include only 
one from Timor, and D. cf. sollasii Diener, and D. sp. (group 
of D. megacanthus) from the Tropites Limestone of Byans. 
From the latter deposit also comes an example of Ectolcites 
duncani Diener.

� �� Family CHORISTOCERATIDAE Hyatt (1900).
The family-name, Orthopleuritidae, was used by Mojsisovics 

and Haug before Hyatt split the group up into the two families, 
Choristoceratidae and Cochloceratidae; these are here 
adopted, the former name, Orthopleuritidae, being in any case 
inadmissable by the Rules of Nomenclature. J. P. Smith, who 
in 1913 (in Zittel’s ‘ Text-Book ’), had retained the two groups, 
but reduced them to sub-families within the Ceratitidae, in 
1927 (a) listed Choristoceras merely as a genus of Ceratitidae ; 
he called it a degenerate, arrested genus, probably descended 
from “  Polycyclus,”  whereas Mojsisovics had connected the 
earliest (and only Carnian) species he described, with the 
genus Thisbites Mojsisovics. J. P. Smith recorded the genus 
from California, after Clapp & Shimer (1911) had described 
a species from Vancouver Island, British Columbia. Both 
of Smith’s species were described as loosely coiled, but not 
uncoiling, and they differ considerably from each other.

The genotype of Choristoceras Hauer (1865) is Choristoceras 
marshi Hauer (1865). Mojsisovics (1893) distinguished two 
groups, but they are connected by transitions, as was pointed 
out by Pompeckj (1895). Rather different and not even 
coiled in one plane, yet regarded as a possible development 
of “  Poly cyclus,”  is the genus Peripleurites Mojsisovics, 1893 
(genotype : P. roemeri Mojsisovics, 1893). It was still listed 
as a sub-genus of Choristoceras by Kutassy (1933) and it is 
confined to a few species, which have only been found in the 
Alpine and Hungarian Upper Trias. It, however, clearly 
deserves to be ranked as a separate genus.

Hannaoceras Tomlin (1931) was introduced to replace 
Smithoceras Hanna (1924), which itself had been proposed in 
place of Poly cyclus Mojsisovics (1893), also pre-occupied.1

1 My own name, “ Polysphinctoceras ”  (Part IV, p. 198) was a MS. 
correction, made long before that part of this Catalogue appeared in 
print, and inadvertently left unchanged, in ignorance of Tomlin’s 
correction.
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that is to say, the curious resemblance between Hannaoceras 
and Leconteiceras may not be so superficial as J. P. Smith 
thought.

The Norian genus Rhabdoceras Hauer, i860 (genotype : 
R. suessi Hauer, i860) was long represented by merely the 
type species and its var. curvata Mojsisovics, raised to specific 
rank by Jaworski (1922). The young stages of R. suessi 
have been studied by Janensch (1906), who seemed surprised 
that Rhabdoceras, after the two initial coiled whorls, suddenly 
became straight, without an intermediate Choristoceras stage. 
Such transitions, of course, are not now considered necessary 
to confirm the close relationship between Choristoceras and 
especially Peripleurites on the one hand, and Rhabdoceras on 
the other. Hyatt & Smith (1905) added another species 
{R. russelli) which differs in suture-line, notably the external 
lobe, which is much deeper than in R. suessi and especially 
in Peripleurites roemeri.

Apart from the commoner species of Choristoceras from the 
Alpine Koessen Beds, the Collection includes a slab of rock 
from Nuataus Tatu Anus, Timor, with several examples of 
C. cf. ammonitiforme (Giimbel) Welter, and a fragment of 
possibly a new species.

n . Family COCHLOCERATIDAE Hyatt (1900).
This family, also reduced to a sub-family in J. P. Smith’s 

revision of Zittel’s ‘Text-Book’ (1913), was later abandoned 
altogether and Cochloceras, with the sub-genus Paracochlo- 
ceras, is now generally included in the family Ceratitidae. 
The family Cochloceratidae, however, is here adopted in 
H yatt’s sense, with the two sinistral genera Cochloceras Hauer, 
i860 (genotype: C. fischeri Hauer, i860) and Para- 
cochloceras Mojsisovics, 1893 (genotype: C. (P.) canaliculatum 
Hauer) as independent genera. They are known only from 
the Alpine and Timor Norian.

Mojsisovics thought that there was neither a Triassic nor 
a pre-Triassic genus known that could be considered to be a 
direct fore-runner of Cochloceras. It does not seem necessary 
to look beyond the helicoid Peripleurites roemeri for such an 
ancestor.1 While the reduction of the lobes from six to four

1 In 1937 (P- 5°8) I suggested derivation of Cochloceras from a 
normal ammonite (Hannaoceras), but it seems to me now that like 
the Turrilitids of the Cretaceous, Cochloceras also is derived from more 
loosely coiled ancestors, or at least, that they have a common root- 
form.
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is not startling, considering the modification in the Cretaceous 
Turrilitids, the backward direction of the siphonal funnels 
(as in goniatites and Clymenids) is not borne out by Moj- 
sisovics’s figure. The one funnel shown in his fig. 12 (pi. 
cxxxvii), in fact, is pointing forwards, not backwards.

����� ���� !"#$�%&� 	����	���,� )&#55�� �/���

This corresponds to the Tropitoidea of Pakuckas (1928) 
who had recognized four families : Haloritidae, Tropitidae, 
Sibiritidae and Celtitidae, as originally established by Moj- 
sisovics, and as here adopted, slightly re-arranged and with 
minor changes in the nomenclature. Hyatt (1900), it is true, 
had separated the Tropitida (with the two families Tropitidae 
and Haloritidae) in a different sub-order from the Celtitidae 
and Sibiritidae which he referred to the super-family 
Ceratitida. This is comprehensible ; for both the Celtitidae 
and the Ceratitidae are probably derived from the Meekocera- 
tida (or Lecanitida in Hyatt). But it may have seemed 
objectionable to those who still considered the length of 
the body-chamber a reliable systematic character. In any 
case, H yatt’s sub-orders are now completely superseded, as 
are the three groups into which Haug (1894) divided the 
Trachyostraca, including the Celtitidae. J. P. Smith (1913), 
in the second English edition of Zittel’s ‘ Text-Book,’ in fact, 
resumed the customary division of the Tropitidae into the 
four sub-families already mentioned, though his treatment 
of the Ammonoidea as a whole was not always an improve­
ment on Hyatt. Mojsisovics’s1 latest grouping of the Tropi­
tida into five families (Didymitidae has to be added to the 
four above cited) was then generally followed, but in reality 
the contents of J. P. Smith’s four sub-families do not bear 
closer investigation, e.g. the inclusion of Proteusites and 
“ Margarites ” (already listed under Tropitinae) in the sub­
family Celtitinae. J. P. Smith’s later (19270) treatment of 
the Tropitoidea was altogether theoretical. He traced the 
Tropitidae back to one species of the Carboniferous Gastrio- 
ceras and the Haloritidae (by way of Acrochordicer as) to 
another species of the same goniatite genus. On the other 
hand, he correctly excluded from Tropitidae the Lower

1 As adopted in Diener (1919), p. 341.
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1877) by Mojsisovics and this caused confusion in geological 
literature for many years. This mis-use, by the great 
authority on Triassic ammonites, of the name of a Ceratitid 
genus for the flattened Tropitids may seem a small error to 
us now ; but as recently as 1938 Arabu fell a victim to this 
confusion, believed to have been straightened out long ago.

The following sub-genera were introduced by Mojsisovics 
in 1893 : Anatropites, for Tropites spinosus Mojsisovics (1893), 
including forms in which the small tubercles of the prominent 
umbilical edge are increased to real spines, at least on the 
inner whorls, while the whorl-shape on the whole is less 
extreme. Paratropites Mojsisovics, 1893 (type : Tropites 
bidichotomus Mojsisovics, 18931) is characterized by laterally 
compressed, high, involute whorls and the similarity between 
the mature forms and the earlier stages. Microtropites 
Mojsisovics, 1893 (type: Tropites galeolus Mojsisovics, 1893) 
was established for dwarfed shells showing signs of degenera­
tion, such as a tendency of the ornamentation to become 
obsolete, and of the body-chamber to leave the regular 
spiral and become contracted. Finally, Paulotropites Mojsiso­
vics, 1893 (t)'"pe : Tropites labiatus Mojsisovics, 1893) was 
introduced as a sub-genus of Tropites for the labiati, with the 
umbilical tubercles obsolescent and with paulostome con­
strictions on the body-chamber.

To these must be added Gymnotropites Hyatt & Smith, 1905 
(type : Paratropites americanus Hyatt & Smith, 1905), which 
is distinguished by its smooth involute shells with narrow 
venters, but which is connected with Paratropites by transi­
tions. Of these five sub-genera only Paratropites has been 
given generic rank, by Hyatt & Smith already in 1905, and 
by Diener in 1923 ; but Gymnotropites and Paulotropites are 
still regarded by most authors as its sub-genera, whereas Ana­
tropites and Microtropites are included as sub-genera in 
T ropites itself. They are now all listed as of equal generic rank, 
partly because the “ superiority ”  of some is largely numerical, 
partly because they are on a higher level than the many 
divisions now recognized by Smith (1927#) within Tropites, 
groups that may themselves some day be regarded as of sub­
generic rank.

1 Fide H yatt & Smith (1905), p. 53. They mentioned that P . 
bidichotomus was the first species described, but that P. saturnus 
(Dittmar) was the commonest and best-known species of the group 
and would make a better genotype, having probably been considered 
typical by the author, along with P. sellai Mojsisovics.
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The genera so far discussed form a homogeneous assemblage 
and are recognized as closely related by their resemblance in 
fully-grown individuals, not by the recapitulation of a Gastrio- 
ceras-stage, as J. P. Smith (1932) contended. The globose 
young, in fact, before the keel appears, could not be definitely 
assigned to any particular family, as every worker on am­
monites knows. Tropites may be attached to the evolute 
Middle Triassic Tropigastrites because the coronate inner 
whorls of a form like T. trojanus Smith, could be held to fore­
shadow the depressed and keeled types that were to become 
so numerous in the later Carnian. But there is not the 
convincing series of passage-forms which link, for example, 
that perfect homoeomorph of the Triassic Tropites, namely, 
the Sinemurian Pseudotropites ultraliassicus Canavari, with 
other “  Arietitids ” and finally with the uncarinate, smooth 
Psiloceras root-stock of the lowermcst Lias, within the range 
of only two ammonite zones. Even that new Spitsbergen 
form of presumed Ladinian age, referred to on p. 144, is too 
involute to be an ancestral Tropites. But it shows how a 
Tropites keel could be developed in the young of any given 
stock, as the coronate whorl-shape of the young may appear 
in any stock at any time.

The seven genera above mentioned are well represented 
in the Collection, from Alpine and Sicilian localities, a few 
from India and Timor, and especially from California (Brock 
Mtn., Shasta County, P. Train coll.). Many of the specimens 
from the latter locality are still untrimmed, as broken out of 
the rock, and most of them are only roughly sorted, and none 
named, so far. But a selection of species from the same 
locality, and named by Prof. Smith himself, was presented 
to the Museum by Dr. Trechmann in 1920.

The family also includes the genus Hoplotropites Spath 
1929 (=  Margarites Mojsisovics, 1889) which has for geno­
type Amm. jokelyi Hauer, 18550 {fide Diener, 1915, p. 188). 
It is unfortunate that the well-known name Margarites had 
to be changed, but it was a homonym ; it was still-born, and 
according to the Rules cannot be brought to life. Hoplo­
tropites has a more open umbilicus than the seven genera 
above listed, and there may be one, two or three rows of 
tubercles with varying degrees of prominence. An example 
of H. cf. circumspinatus (Mojsisovics) figured by Diener 
(19060, pi. i, fig. 7) has an apparent ventral sulcus, as in 
Disiichites. Since the dorsal area of the fragment retained
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in the ribbing. The suture-line is like that of Hoplotropites, 
which may justify retention of Sibyllites in the Tropitidae. 
Some species, however, like S. gemmellaroi Mojsisovics, with 
more of a real Tropites keel, greatly resemble Tropiceltites.

The genus Timorotropites Diener, ig i6e (genotype : 
Tropites dubiosus Welter, 1914) is included here, although, 
as the latter author pointed out, it is a Tropitid of somewhat 
uncertain standing. It is as involute as Microtropites and 
has the ribbing and especially the spiral ornamentation of the 
typical Tropites subbullatus, but the keel does not appear 
until late in its ontogeny. The whole aspect suggests a 
Haloritid rather than a Tropitid, and the suture-line is more 
deeply sub-divided than in most Tropitids and comes nearer 
to that of Jovites. The form, in fact, may be taken to confirm 
the close affinity between the two families Tropitidae and 
Haloritidae, but it is a matter of taste to which of them it 
may be assigned. The cross-section given by Welter shows 
a very unusual umbilical “ funnel,” not at all like that of any 
other Tropitid in the narrower sense.

Pakuckas (1928) listed the genus Waldthausenites Welter 
(1914) among the Tropitidae, the only species of which was 
originally compared by its author to the Trachyceratid genus 
Sirenites. Diener had it in Tropitidae, on account of a 
distant resemblance to Discotropites ; but the peculiar keel 
(recalling that of Quenstedtoceras developing out of the 
Callovian Cadoceratids) suggests reference to Haloritidae.

The internal structure of the Tropitidae may here be 
reviewed, though it does not throw much light on the hitherto 
unexplained problem of the sudden appearance of an enormous 
spate of these Tropitids in the Middle Carnian which so 
baffled Mojsisovics. It had been known that the siphuncle 
in Tropites was thick (one-third to one-quarter of the whorl- 
thickness) and that it was internal at first, not becoming 
external until after about three-aiid-a-half whorls, or even 
later. There is some variation in this respect, not only 
among five sections of Tropites, but between the latter and 
the compressed Discotropites. Their chief difference, how­
ever, is in the rate of increase of the spiral, the whorl-height 
in Tropites being 30 per cent., and, in Discotropites, 45 per 
cent, of the diameter (21-5 mm.). Both, then, have 13 septa 
on the outer whorl, but the thickness of the siphuncle in 
Tropites is still about one-sixth, and in Discotropites sand- 
lingensis only about one-tenth, of the whorl-height. In
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a section of ������	������ ������:  however, at 4.5 mm. diameter, 
the thickness of the siphuncle is still a quarter of the whorl- 
height. The latter also shows the convexity of the septa 
(up to a diameter of 18 mm.) corresponding with that of five 
sections of -�	�����  ; but this convexity is not pronounced 
on the inner whorls figured by Branco (1880) and the writer 
(Spath, 1933#). The differences in the number of septa in 
the last two and the other sections available are not considered 
of significance. In ����	��	������ �������������:  moreover, the 
long septa are biconvex, as in Trachyceratids. These observa­
tions, though not conclusive, may be compared with what is 
said below (p. 101) concerning the internal features of such 
presumed fore-runners of the Tropitids as #	��������  and 
-��	������������

� �� Family TRO PICELTITID AE, n o v.

The few genera here grouped as a separate unit have 
generally been classed with Tropitidae or, more frequently, 
Celtitidae, but their removal makes these two families less 
unwieldy. The very simple suture-lines of the smaller forms 
agree with those of the later Celtitids ; the large '����	��������  
from India has a ceratitic lateral lobe, followed by a slender 
saddle, the margins of which might even be faintly serrated. 
But there is only one more lobe on the umbilical wall.

The genus -�	����������  Mojsisovics, 1893 (genotype: 
#���	������ �	������  Hauer, 1866) was restricted to the group 
of the �	�����  by Mojsisovics himself, so that Diener (1915a) 
took that species to be the type. Hyatt & Smith (1905) had 
chosen as genotype -�� �	������  Mojsisovics of the same 
group which happens to be the first species described ; and 
although their selection has priority, I accept Diener’s ruling 
as being in accordance with the original restriction. Moj- 
sisovics’s contention was that -�	����������  is still close to 
-�	�����  and ,���������:  though with loss of tubercles, and 
that the keel may be developed on a smooth venter, not sunk 
into it. The reference to Celtitids, however, favoured by 
Arthaber, could also be considered ; only that author’s own 
-�	����������  from the Albanian Lower Trias, already discussed 
under ���������	�����  (p. 9), is not here believed to have 
any connection with the Carnian forms under discussion.

The separation of two of Mojsisovics’s three original groups 
of -�	����������  as a sub-genus '���	��������  leaves it open as
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species, however, helps in the interpretation of Tornquistites 
as a degenerate Tropiceltitid.

Arietoceltites is also a fairly uniform group, and although 
one or two species with the furrows fainter than usual may 
be transitional to other Tropitids, and although *4. multi- 
spiratus could be considered to lead to the tuberculate 
Tritropidoceras, the small Alpine forms seem to be congeneric 
with the large Indian genotype of Arietoceltites, already 
mentioned.

The genus Tritropidoceras Schenk, 1935 (genotype : T. 
packardi Schenk, 1935), with a curious resemblance to the 
Bajocian genus Haplopleuroceras Buckman, is probably closer 
to Arietoceltites, and especially A. multispiratus Mojsisovics, 
than to the true Tropitidae, as here restricted. It developed 
tubercles at the inner end and twro near the outer end of the 
ribs, as in certain Hoplotropites. These, howrever, are never 
serpenticones, like the flattened Tritropidoceras, and they 
lack the three prominent keels. The suture-line, as figured 
by Schenk, is simple, but in the specimen in the Museum 
(No. C. 35932) referred to by Schenk, it can be seen that the 
external saddle has a much more slender top. Since the 
suture-line of the Indian Arietoceltites is at least ceratitic, 
if not ammonitic, there is no reason why Tritropidoceras 
should not also be included in the family Tropiceltitid ae.

Haidingerites Mojsisovics, 1S93 (genotype : H. acutinodus 
Hauer sp., i860) is more doubtful, but included here because 
a crested periphery is generally developed in keeled stocks,
e.g. Oppelidae ; and even Meneghiniceras is a development of, 
or at least a parallel stock with, Harpophylloceras (e.g. the 
keeled Rhacophyllites eximius Hauer sp.). The unique type 
of Haidingerites is too far removed in time from the keeled 
Celtitids, like Tropigastrites, to be considered a degenerate 
offshoot of the restricted family Celtitidae. Haidingerites 
had been grouped with it, for example, by H yatt (1900), wTho, 
like other authors, accepted Mojsisovics’s association of 
Haidingerites with Tropiceltites (Arnioceltites). The inclusion 
in the present family thus only reflects the change in nomen­
clature.

Tornquistites Hyatt & Smith, 1905 (genotype : T. evolutus 
Hyatt & Smith, 1905, p. 60, pi. xxxii, figs. 11-21) is also 
included here only with doubt. It has a clydonitic suture­
line and loose coiling, and it was interpreted by J. P. Smith 
as a degenerate Tropitid, possibly on account of the keeled





















































































































































































































































2 18  i n d e x

Goniatites blumi, i6r
—  bronnii, 65
—  buchi, 97, 98
—  dufrenoii, 65
—  erix, 67
—  friesei, 161
—  furcatus, 67
—  ? infrafurcatus, 67
—  ? iris, 64
—  ornatus, 47
—  pisum, 124, 125
—  radiatus, 65
—  rosthornii, 47, 97
—  spurius, 160
—  supra-furcatus, 67
—  wissmanni, 66 
Gonionotites, 107 
gorgiae (Cladiscites), 136 
gracilis (Celtites), 98
—  (Clionites), 52
—  (Indoclionites), 52
—  (Sturia ?), 153 
gregoryi (Xenoceltites), 6 
Griesbachites, 106
—  medleyanus, 106
griffithi (Trachypleuraspidites), 60 
guadalupense (Waagenoceras), 131 
Giimbelites, 70, 108, 115 
Gurleyites, 6
Gymnites, 32, 122, 152, 165, 166, 

167, 168, 169, 170, 171, 172, 173
—  acutus, 102, 170
—  batteni, 173
—  ecki, 170
—  humboldti, 170
—  incultus, 173
—  jollyanus, 171
—  kirata, 173
—  occultus, 170, 173
—  salteri, 173
—  spiniger, 171
—  ? spiratus, 102
—  subclausus, 173
—  ugra, 172
—  (Anagymnites) acutus, 100
—  (Anagymnites) rosenbergi,' 100
—  (Ptychites), 169 
Gymnotoceras, 23, 70
—  (?)> 13
—  laqueatum, 13 
Gymnotropites, 89

hadleyi (Balatonites), 16 
haidingeri (Sageceras), 130 
Haidingerites, 95, 171
—  acutinodus, 95 
Halilucites, 10, 11, 17
—  arietiformis, 10
—  discus, 10, 12

—  intermedius, 10
—  obliquus, 10
—  rusticus, 10
—  (Eutomoceras) dalli, 11 
Halorites, 105, 106, 108, 109, 111,

113
—  macer, 106
—  ramsaueri, 105, 106
—  sundaicus, 106 
Hanielites, 18, 20I

j —  tuberculatus, 20 
i Hannaoceras, 78, 84, 85, 86

—  ernesti, 85
—  henseli, 85
—  senex, 85
hanni (Molengraafifites), 107 
Haplopleuroceras, 93 
Harpophylloceras, 95 

J hatae (Silenticeras), 42, 59 
hauerinus (Clydonites), 157
—  (Isculites), 114, 156, 157 
Hauerites, 26, 29, 30, 61, 63, 68,

71, 72
j —  aeskulapii, 71

—  ashleyi, 30
i —  rarestriatus, 71 
1 haugi (Clionites), 78

—  (Neopopanoceras), 139, 140
—  (Popanoceras [Parapopano- 

ceras]), 139
Hedenstroemia, 30 
heimi (Isculites), 114 

, Heinrichites, 107, 10S
—  paulckei, 107, 108 
Helictites, 78, 79
—  alemon, 78
—  atalanta, 79
—  beneckei, 79
------- (sp. ind. ex afif.), 79

! —  canningi, 79 
j —  subalemon, 78 
| helminae (Pterotoceras), 74 
! henseli (Hannaoceras), 83 
| Heraclites, 54, 68, 69, 70, 72, 73,
j 77. 10 8

—  bellonii, 70
—  poeschli, 69
—  robustus, 69
—  sundaicus, 70
—  (Giimbelites) jandianus, 108 

j herbichi (Trachysagenites), 113
! heriberti (Buchites), 78 

hermanni (Ammonites), 171 
herminae (Smithoceras), 155, 156 
Hesperites, 8
—  clarae, 8 
Himavatites, 71
—  watsoni, 71
—  welteri, 71
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Nannites bittneri, 162, 163 
-------mut. asklepii, 163
—  contractus, 163
—  dieneri, 160
—  fugax, 162, 163
—  spurius, 161, 162, 163 
nasturtium (Ammonites), 83
—  (Polycyclus), 15, 85 
nataliae (Klipsteinia), 58 
Nathorstites, 5, 13, 21, 23, 42, 43,

46, 141, 142, 143, 144, 145
—  alaskanus, 142
—  concentricus, 143, 144
—  gibbosus, 142, 144 
 var. globosa, 142
—  lenticularis, 142, 143, 143
—  mcconnelli, 144, 143
—  tenuis, 144 
nautilinus (Belerophon), 123
—  (Clydonites), 125
—  (Lobites), 125
—  (Paralobites), 119, 123 
Neanites, 51, 52 
neglectus (Pinacoceras), 167 
Neoaganides, 2, 140 
Neoclypites, 25, 29, 30 
Neodalmatites, 21, 24, 25, 141, 142,

I43» 145
—  parvus, 117, 143 
Neopopanoceras, 139
—  haugi, 139, 140 
Neotibetites, 73
—  weteringi, 73
------- var. medius, 73
neumayri (Tropigastrites), 99
—  var. crasseplicata (Tropigas­

trites), 99
nevadanus (Longobardites), 22 
Nevadites, 39, 41, 43, 44, 88
—  merriami, 43
—  whitneyi, 41
—  (Anolcites) humboldtensis, 43 
Nitanoceras, 140
nitiensis (Hungarites), 27
—  (Rimkinites), 28 
nodifer (Carnites), 26
—  (‘ Polycyclus’), 85 
nodiger (Parathisbites), 81 
nodo-costatus (Ammonites), 47 
nodosus (Ceratites), 3 
noduloso-costatus (Ammonites), 46,

60
Noetlingites, 18
nopcsai (Paraplacites), 168
noricus (Flexoptychites), 150
—  (Ptychites), 148 
Noridiscites, 81, 82
—  viator, 81, 82 
Norites, 8, 29, 82

novaditus (Perrinoceras), 25, 30 
Nov. gen. ind., ex aff. Arcesti 

darum, 155

obliquus (Halilucites), 10 
obliterans (Tropigastrites), 100 
obolinus (Ammonites), 96, 114
—  (Tornquistites), 96 
occultus (Gymnites), 170, 173 
okeani (Ceratites), 58 
oldhamianus (Clydonites), 124
—  (Indolobites), 122 
Olenikites, 33, 58 
opalinus (Ammonites), T2 
Ophiceras, 34, 68
oppeli cf. (Ptychites), 12, 149 
Oppelia, 143 
Orestites, 121, 124
—  frechi, 124
oribasus (Sandlingites), 48 
orientale (Trachyceras), 77 
orientalis (Eremites), 83
—  (Thisbites), 80
originis (Isculitoides), 156, 158 
ornatus (Goniatites), 47 
Orthoceltites, 98 
Otoceltites, 102, 103 
Otoceras, 143 
ottiliae (Celtites), 103 
oviformis (Paranannites), 163 
Owenites, 2
—  egrediens, 2
—  koeneni, 2, 3

paceanus (Lobites), 42, 125 
pacificus (Arcestes), 142
—  (Jovites), 105
—  (Tirolites), 77 
packardi (Tritropidoceras), 95 
Palicites, 75, 76
—  mojsisovicsi, 75 
pamphagus (Siren ites), 41

S Paraceltites, 50 
; Paraceratites, 6, 10, 11, 33 
5 � —  elegans, 10

—  gabbi, 10
—  lenis (cf.), 33 
Paracladiscites, 135, 137
—  diuturnus (cf.), 137 

1 Paracochloceras, 86
Paradidy mites, 116, 123 

I —  waageni, 116 
1 Paradistichites, 83 
j paradoxa (Clymenia [Solicly- 
j menia]), 103 
! Paraganides, 98, i n ,  163, 164 
j —  californicus, i n  
j Paragymnites, 167, 168, 171 
j —  humboldtensis, 168
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Popanoceras hyatti, 138, 139
—  mcconnelli, 141
—  verneuili, 138, 139
—  (Parapopanoceras) haugi, 139 
Popinites, 10
pradoi (Hungarites), 17
—  (Iberites), 17 
praefloridum (Pinococeras), 134 
praematurus (Tropiceltites), 9 
prahlada (Sibirites), 38 
Preflorianites, 13, 31 
Prenkites, 162
pretiosus (Sibirites), 104 
Proarcestes, 127, 128, 130, 136
—  ausseeanus ?, 130
—  bicinctus, 130
—  bramantei, 127
—  gaytani, 129 
Procarnites, 29
Procladiscites, 131, 135, 136, 137, 

152, ���
—  brancoi, 136
—  crassus, 137
—  molaris, 137 
Prohungarites, 18, 19, 20
—  crasseplicatus, 20
—  similis, 19, 20 
Pronannites, 160 
Pronorites, 161 
proponticus (Hungarites), 17 
Proptychites, 146, 151 
Proptychitoides decipiens, 157 
Proshumardites, 118 
Prosphingites, 133, 134, 162
—  sp. nov., 6
—  spathi, 6 
Proteites, 31
—  (Proteusites), 7 
Proteusites, 31, 32, 33, 87, 146, 147,

��� , ���
—  crasseplicatus, 31
—  indicus, 32
—  kellneri, 32
—  labiatus, 33
—  rotundus, 31
—  striatus, 31
—  (Proteites), 7 
Protoplatytes, 167 
Protrachyceras, 39, 42, 43, 44, 45,

�� . ��
—  acuto-costatum, 50
—  archelaus, 43
—  basileus, 47, 58
—  chiesense, 43
—  furcatum, 50
—  ? jonkeri, 52
—  ralphuanum, 44
—  rudolphi, 43, 50
—  sikanianum, 42

Protrachyceras sp. ind., 43 
Protropites, 145 
proximus (Bevrichites), 154 
Pseudaplococeras, 37, 38, 58, 68, 

101
Pseudarniotites, 9, 93 
Pseudharpoceras, 8, 9
—  idahoense, 9
—  spiniger, 8
pseudoaries (Ectolcites), S3 
Pseudocarnites, 29
—  arthaberi, 29
Pseudodanubites, 14, 99, 145, 172 
Pseudohalorites, h i
—  subglobosus, h i  
Pseudo-Hauerites, 71 
Pseudokymatites, 20 
Pseudosirenites, 29, 44, 45, 72
—  evae, 45
—  stachei, 45
Pseudotropites ultraliassicus, 90 
Psilocladiscites, 135, 137 
Psilolobites, 124 
Psilosturia, 108, 153 
Pterotoceras, 74
—  abnorme, 74
—  arthaberi, 74
—  clarissae, 74
—  helminae, 74 
Ptycharcestes, 121, 127, 128
—  rugosus, 128
Ptychites, 6, 31, 32, 33, 113, 121, 

133, 144, 145, 146, 147, 148,
149, 150, 151, 152, 153, 154, 155, 
156, 158, 159, 160, 161, 165

—  acutus, 152
—  charleyanus, 150
—  concentricus, 143
—  domatus, 148, 149
—  eusomus, 147
—  evolvens, 150
—  fastigatus, 150
—  flexuosus, 150, 152
—  gerardi, 150
—  gibbus, 149

; —  gymnitiformis, 169 
; —  latifrons, 161, 163 
j —  meeki, 151

—  megalodiscus, 149, 150
—  multiplicatus, 148 

| —  noricus, 148
| —  oppeli (cf.), 12, 149 
! —  patens, 147, 148 
j —  pusillus, 147, 148

—  rugiferus, 146, 149, 150
—  seebachi, 31, 147
—  seroplicatus, 147, 148
—  studeri, 161
—  suttneri, 148
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Ptychites trochleaeformis, 145
—  (Arcestes ?) globus, 32 
ptychitiformis (Istreites), 133 
Ptychopopanoceras, 139 
Ptychosphaerites, 158 
punjabiensis (Balatonites), 13 
pusillus (Ptychites), 147, 148 
pygmaeus (Dinarites), 38

quadrangulus (Clydonites), 69, 70 
quadrilabiatus (Ammonites), 129 
Ouenstedtoceras, 92, 109

radiatus (Dinarites), 67
—  (Goniatites), 65 
raimundi (Tropiceltites), 94 
raineri (Diplosirenites), 44 
ralphuanum (Protrachyceras), 44 
rama (Buddhaites), 171, 173 
ramsaueri (Halorites), 103, 106 
randolphi var. timorensis (Clio-

nites), 54
raphaelis zojae (Japonites), 102 
rarestriatus (Cyrtopleurites), 71
—  (Hauerites), 71 
rastli (Miltites), 109 
rectangularis (Ammonites), 103
—  (Celtites), 103 
regularicostatus (Clionites), 51 
Reiflingites, 1, 13, 14 
reticulatus (Sagenites), 112 
retrorsus (Danubites), 14 
reynoldsi (Distichites), 83 
Rhabdoceras, 86
—  russelli, 86
—  suessi, 86
------- var. curvata, 86
Rhacophyllites eximius, 95 
rhaeticus (Arcestes), 129 
Rhaetites, 129
richthofeni (Anolcites), 42, 43 
riezingeri (Epiceratites), 77 
rimkinensis (Arpadites), 57
—  (Edmundites), 57 
Rimkinites, 27, 28, 29
—  edmondii, 27, 28
—  nitiensis, 28 
rimosus (Arpadites), 60
—  (Ceratites), 59
—  (Dittmarites), 59 
robustum (Stikinoceras), 76 
robustus (Ammonites), 70, 106
—  (Clionites), 31
—  (Heraclites), 69
roemeri (Pleripleurites), ?7�� ?;  
Romanites, 133
—  simionescui, 133 
ropini (Dalmatites), 20

rosenbergi (Gymnites [Anagym- 
nites]), 100

rosthornii (Goniatites), 47, 97 
rothpletzi (Hungarites), 18
—  (Tropigastrites), 100 
rotundus (Juvavites), 106
—  (Proteusites), 31
—  (Tropiceltites), 93, 94 
rudolphi (Protrachyceras), 43, 50 
rugifer (Ammonites), 147 
rugiferus (Ptychites), 146, 149, 150 
rugosus (Clionites), 51
—  (Ptycharcestes), 128 
riippelii (Ammonites), 60
—  (“ Arpadites ” ), 61 
russelli (Rhabdoceras), 86 
rusticus (Ceratites), 10
—  (Halilucites), 10 
ryalli (Tibetites), 72

Sageceras, 21, 22
—  haidingeri, 130
Sagenites, 34, 107, 108, i n ,  112, 113
—  biplex, 112
—  inermis, 113
—  reticulatus, 112 
sakuntala (Placites), 167 
salteri (Alloclionites), 53
—  cf. (Clionites), 53
—  (Gymnites), 173
sandalinus (Megaphyllites), 138, 140, 

141
sandlingensis (Ammonites), 88
—  (Discotropites), 92, 93 
Sandlingites, 45, 48, 49, 52, 78, 80
—  archibaldi, 49
—  oribasus, 48
—  pearsoni, 45
—  tuckeri, 52
sansovinii (Amaltheus), 152
—  (Sturia), 153 
saturnini (Drepanites), 61 
saturnus (Paratropites), 89 
saundersi (Jellinekites), 81 
Scaphites, 128
scaphitiformis (Parathisbites), 80 
scaphitoides (Trachyceras), 151 
Schistophylloceras, 83 
schlagintweiti (Bambanagites), 167 

i Schlotheimia, 8 
1 schooleri (Isculites), 42, 159 
! schucherti (Drepanites), 63 
j —  (Klamathites), 29 
5� —  (Xenodrepanites), 63 
j seebachi (Ptychites), 31, 147 

segmentatum (Asklepioceras), 60 
segmentatus (Arpadites), 60 

j selectus (Juvavites), 106 
sellai (Paratropites), 89, 93
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subhumilis (Celtites), 98 
subimperator (Pinacocerus), 166 
sublabiatus (Pararcestes), 127 
sublaevis (Celtites), 97 
Submeekoceras, 19 
subniger (Styrites), 91 
subpygmaeus (Ceratites), 70
—  (Metatirolites), 77 
subtomatus (Cladiscites), 137 
subumbilicatus (Arcestes), 128
—  (Stenarcestes), 130, 136 
suessi (Agathiceras), 120
—  (Rhabdoceras), 86
—  var. curvata (Rhabdoceras), 86 
sugriva (Japonites), 171
—  var. (Japonites), 172 
sulcifer (Ceratites), 134 
sulciferum (Trachyceras), 134 
sundaicum (Agathiceras), 148 
sundaicus (Halorites), 106 
suprafurcatus (Goniatites), 67 
suttneri (Ptychites), 148 
Sympolycyclus, 85
szaboi (Arpadites), 56
—  sp. ind. ex aff. (Arpadites), 56

Tardeceras, 104, 105, i n
—  parvum, 104, 105, i n  
tectus cf. (Didymites), 115 
Tellerites, 6, 26 
teltschenensis (? Anolcites), 49 
tenuis (Nathorstites), 144 
tenuispinatus (SibyHites), 91 
tenuissimus (Lecanites), 64, 66 
Thanamites, 122, 156, 158, 159
—  bannensis, 159
—  bicuspidatus, 159
—  bihatiensis, 159
—  ladinus, 159 
theresiae (Celtites), 98 
Thetidites, 54, 103, 104
—  brysonis, 54
—  huxleyi, 54, 104 
Thisbites, 76, 79, 80, 81, 84
—  agricolae, 80
—  bittneri, 81
—  meleagri, 80
—  orientalis, 80
—  uhligi, 80
Tibetites, 68, 72, 73, 74, 168
—  ryalli, 72
timorensis (Alloclionites), 51 
Timorodidy mites, 116 
Timorotropites, 92 
Tirolites, 37, 39, 5L 7°> 77
—  pacificus, 77 
tirolitiformis (Dobrogeites), 37 
tornatus (Ammonites), 136

tornquisti var. timorensis (Para- 
tibetites), 73

Tornquistites, 95, 114, 163
—  evolutus, 95, 96
—  obolinus, 96
toulai (Arpadites [Daphnites]), 62 
Trachyceras, 4, 33, 39, 41, 42, 43, 

44, 46, 47, 48, 49, 50, 60, 61, 62
63, 96, 151

—  aon, 42, 46, 47 
 (aff.), 41
—  armatum, 43, 50, 67
—  balatonicum, 15
—  bipunctatum, 47, 48
—  brotheus, 47
—  canadense, 45
—  chiesense, 43
—  cuccense, 16
—  dichotomum, 47
—  doleriticum, 43
—  miinsteri (cf.), 41
—  orientale, 77

; —  scaphitoides, 151
—  sulciferum, 134

! —  (Protrachyceras) homfrayi, 42 
Trachypleuraspidites, 56, 60
—  griffithi, 60 
Trachysagenites, 112, 113
—  herbichi, 113
—  smithi, 113 
Trachystenoceras, 59 
trailli (Dittmarites), 59 
trailliformis (Dittmarites), 59 
Traskites, 25, 51, 52
—  fairbanksi, 41, 117 
trauthi (Lecanites), 66 
triformis (Hungarites), 19 
trigonalis (Celtites), 103

! —  (Indoceltites), 103 
triplicatus ? (Ammonites), 12 
tristani (Daphnites), 53, 62 
Tritropidoceras, 95
—  packardi, 95
trochleaeformis (Ptychites), 145 
trojanus (Tropigastrites), 90, 98, 99 
Tropiceltites, 9, 91, 92, 93, 94, 104,

105
—  adjunctus, 94
—  arietitiformis, 94
—  arietitoides, 94
—  astragalus, 94
—  frechi, 104
—  inflatocostatus, 94
—  laevis, 94
—  praematurus, 9
—  raimundi, 94
—  rotundus, 93, 94
—  suavicostatus, 94
—  subgeometricus, 94
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viator (Ceratites), 82
—  (Xoridiscites), 81, 82

i vogdesi (Lecanites). 35, 36, 37 
vredenburgi (Sirenites), 45 
Vredenburgites, 45

waageni (Hungarites), 18
—  (Paradidymites), 116 
Waagenoceras, 131, 132
—  quadalupense, 131

1 Waldthausenites, 92, 109
—  malayicus, 109 
Wasatchites, 6 
watsoni (Himavatites), 71 
weaveri (Ceratites), 36 
webbianus (Stacheites), 7 
welteri (Himavatites), 71 
Welterites, 45
—  egregius, 45 
weteringi (Neotibetites), 73
—  var. medius (Neotibetites), 73 
wheeleri (Paratibetites), 73 
whitneyi (Nevadites), 41 
wissmanni (Goniatites), 66 
wittenburgi (Celtites), 103 
wynnei (Ceratites), 33

Xenaspis, 39 
Xenoceltites, 13, 36
—  gregoryi, 6
—  spitsbergensis, 6 

i —  subevolutus, 36
Xenodiscus, 34, 39
—  bittneri, 36
—  multicameratus, 36 
Xenodrepanites, 63
—  eastmani, 63

, —  schucherti, 63 
Xiphogymnites, 171

yatesi (Hungarites), 9, 17, 21 
; —  cf. (Hungarites), 17 
I yoga (Cuccoceras), 16

zalaensis (Ceratites), 16 
| zeuschneri (Ceratites), 47 
! zigzag (Zigzagiceras), 104 

Zigzagiceras zigzag, 104 
j zitteli (Daphnites), 53, 62 
j zsigmondyi (Longobardites), 22


